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� ���� �� ����� acrylic acid, acrylamide, sodium allysulfonate, �����

potassium persulfate, N,N,N',N'-tetramethylenediamine, ����� N,N'-methylenebisacrylamide� �����. �  ����

pH 5-9! "�#� $$! poly(acrylamide-sodiumallysulfonate), poly(AM-SAS)� ���% $$! ��&' ()* +,

pH 7#� -./ 0
� 123�. � 45 pH 7#� �46 poly(acrylamide-sodiumallysulfonate-acrylicacid), poly(AM-

SAS-AA)7 8! 9:� 25oC#� 75oC! "�#� $$! ��&' ()* +, 9: ;�7 ��&! <=# >?./

@A' BC D7 0
� 123�. E�F�� �4�� �� poly(AM-SAS-AA)# MnZn ferrite� G�' HI�% �	

# �J�K �4��
L, M# NO ��&' ()* +, MnZn ferrite! G�P QR�S ��&T UVW7 0
� 1

23�. X* ferrite! G�P ;�Y�S Z� [�7 Q\
L, E�F�#�! ]�[�: QC7 0
� 123�.

Abstract − Superabsorbent polymers were composed of acrylic acid, acrylamide, sodium allysulfonate and sodium acrylate

as a starting materials, N,N,N'N'-tetramethylenediamine and N,N'-methylenebisacrylamide as a cross-linker, potassium persul-

fate as a initiator. The solution polymerization on the formation of superabsorbent polymers were prepared in pH range 5 to 7.

It can be seen that the water absorption capacities of poly(acrylamide-sodiumallysulfonate), poly(AM-SAS) depends on the

pH. The maximum water absorption capacity of poly(AM-SAS-AA) shown at the condition of pH 7. The prepared poly(acry-

lamide-sodiumallysulfonate-acrylicacid), poly(AM-SAS-AA) were used to measure the absorption capacity at the temperature

range 25oC to 75oC. The water absorption capacities increased with the increase of water temperature independent. The syn-

thesized magnetic beam gate which were prepared MnZn ferrite was dispersed by weighing based on the optimal reaction con-

dition of poly(AM-SAS-AA). The water absorption capacities decreased with the increase of MnZn ferrite contents.
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6+ i�� �� <��, <�8 �	] ^,��3 (] ��S9

� �Y��� ��).

��6 � �Y�6� Liu[15]� Yao[16]+ <��, �& dZ_�

�Z�  acrylamide, sodium allysulfonate, sodium acrylate+ ��N]

:.�  <��, <�8] dZ�<, ( <�8] i �  i�,�

	`6 ¡�� � � �7¢ 8,N ferrite*[17]� :.�  £+ s`

] L¤�� i�� 1¥ �L¤i] dZ�<8 �¦). (] kS w

m+ Z}=` ^,I <��, <�8� 8,N ferrite*+ §� ¨�

�  dZK �, �8©ª 8>� +K |��>� «2�  �L¤i

`6+ i�� ©¬�¦).

2. � �

2-1. ��

<��, <�8 
^� :.K ©q=` ��N*� acrylamide(AM,

­�qj, ®¯), acrylic acid(AA, v2f° 1̄ ), sodium allysulfonate

(SAS, TCI, ®¯)� :.�¦). ��N 
 acrylic acid� X±�6 8

N 
^ <�8f G&] kK ²2d(MEHQ)] ³Ui] (.S ́ C

³µ�  d�K � 10oC (��6 ¶��  :.�¦<, acrylamide

� 
^ © Bgh G&] k�  ·``�{(­�qj)� ¸¹(­�q

j)+ �] Zº�  .S©» � 2¼+ ´C � 2d�2� �½ ¾

7] ¿X©ª :.�¦). 1[ L©d� potassium persulfite(PP, À�

f°), 2[ L©d� N,N,N',N'-tetramethylene-diamine(TMEDA, Aldrich),

1cd� N,N'-methylenebisacrylamide(BIS, Aldrich)� :.�¦). pH

Zºd` :.I 1,Á)(­�qj), Â�(­�qj)� �� 1 N+ Ã

7` Zº�  :.�¦). ÄÅ� :.I �#Æ(­�qj)� 1̄  ©

q(R, ³µ�� �³µ�  :.�¦<, 8,N ferrite*� e�.=

` :.;� �Ç� :.�¦). ferrite �Ç*� .È�  ÉÊ �Ëi

(Ultrasonic Homogenizer, Sonic. Inc. USA. ML: 750 W)] :.�  Ì

Ä�F �Ë�  :.�¦).

2-2. ���� � �	


^�Í� cgi, Î�i, ±7Ï, dropping funnel, -Áe¯\( B

�I 1 L+ Ðx Ñ± ghZ] :.�¦). 
^�Í� Fig. 1� 3Ò

Ó�< ^,Z}� Table 1� 3ÒÓ�). Table 1+ Z}� ÔÕV

poly(acrylamide-sodiumallysulfonate)[(� poly(AM-SAS)� Ö], poly(acry-

lamide-sodiumallysulfonate-acrylicacid)[(� poly(AM-SAS-AA)� Ö]

<��, <�8*� 
^�¦). �K poly(AM-ASA-AA)� 8,N

MnZn ferrite] 3-15 g0& 3 g �k`  ÉÊ �Ëi] :.�  .È

� ×Ø ��©» .È� :.�  �L¤i. <�8] 
^�¦).

gh( Ù	 I �+ 
^N� �#Æ` ÄÅ�  60oC+ ¥e}Zi

�6 12©Ú }Z�¦). dZI <��, <�8� 8,N1 �ÖI

�L¤i. <�8+ ��Û «2� �Ç XÜ` �ËK ©	] :.

�¦). �Ç� 0.1 gÝ Þ�K � 35oC-75oC+ ³µ�� �� Öy ©

ª ßà©á). ßàI <�8� ³µ�� 80 mesh sievè ��©ª <

�8â+ OF] «2�¦). ßàI <�8 OF(W2)�  i <�8

OF(W1)� +�  ��Û� )É r (1)̀  �2�¦=R, ��Û( ß

àÞã� 7¨� ä0& gåæ¬� ç�¦).

Absorption Capacity= (1)

Poly(AM-SAS-AA)� MnZn ferrite] ×Ø��©ª dZK �L¤

i. <�8+ è�� �8/Ìé(SEM, JEOL, JSM-6400)� :.�

  è�YZ] �ê�¦). �L¤i dZ© <�8 Ó� �ÖI

ferriteë8*� <2©ª ìX=` ,ã�i kK �Í`6 í0.01oC

+ 2î7] �� ±7Zºi1 B�I �Ca"$ã hot press] :

.�  20 atm, 146oC=` 1C, 1ï�¦). ìX=` dZK �

ferriteë8*� 8>� B �i kS6 10,000G+ ¾Ú�8Gr+

�8i] :.�  5ð+ �8�2� �ñ). ( e2� �½ �8I

ìX©ò+ 8>«2� k�  Gause Meter(Kanetec, TM-501)� :

.�¦). �L¤i+ 8ihó ®,� ôõ¶i k�  ö�õ÷ø

ì=` 42 mmù39 mmù100 mm+ æ¬ �Í] dú�  Fig. 2�

3ÒÓ�). ßà©» �L¤i. <�8] æ¬�Í+ 30 mm+ û

(0& ü� � 3,000G+ Nd ýY8ê=` ©Ú� �4 |� ÷i

] <þ�¦).

W2 W1–

W1

--------------------

Fig. 1. Schematic diagram of polymerization reactor.
A: Agitator B: Temperature controller
C: Dropping funnel D: Heating mantle
E: N2 flow control valve F: Nitrogen cylinder
G: Thermo sensor

Table 1. Reaction conditions for the preparation of superabsorbent polymers

Polymer Monomer(mol/L) Initiator(mol/L) Crosslinker(mol/L) pH Temperature(oC) Reaction Time(hr)

Poly(AM-SAS) AA: 0.97
SAS: 0.1

-PP
: 0.00264

  -TMEDA
: 0.0064

  -BIS

: 0.003

5-9 35 2

Poly(AM-SAS-AA) AA: 0.97
SAS: 0.1
AA: 0.3

7 40 3

*AM: acrylamide, AA: acrylic acid, SAS: sodium allysulfonate, PP: potassium persulfite, TMEDA: N,N,N',N'-tetramethylenediamine, BIS: N,N'-methylenebisacrylamid 
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3-1. 
��
 
��� pH� �� ��� ��

<��, <�8+ ^, © pH� +K ��Û ÿf] ôõ¶i k�

 , Table 1�6� �( pH 5-90& ÿf©ª dZK poly(AM-SAS) <

�8] (.�¦). <��, <�8*� 35oC+ ³µ��6 ��Û�

«2�  Fig. 3� 3ÒÓ�). Fig. 3� ¶� pH] 5-9̀  ÿf©ª1R

dZK poly(AM-SAS) ��+ <�8*� vB� 40� (Ó� 90%(

X �� ��Ö� ô � ��). pH1 5-7+ q��6 
,=` ghZ

ÓB+ pH1 ÿ�� ��Û� ³1�� �=` 3Ò�). �&â pH1

7-9+ 
,�6 qô��` ÿ�F ;� ��Û( )© ´Á�� �=

` 3Ò�). pH1 5-6, 8-9̀  ÿf� ä ��Û ÿf1 � �=` 3

Ò�). õ÷øÏ <��, <�8� poly(AM-SAS)1 wm+ ��Û

� �i kK pH� 
,XÜ� 7� �=` 3Ò�). (� <��, <

�8*( 
f1 ;� S�1 ØV3<[18] <�8 (±� �Ù (±Ú

+ �im gU� +S �S� ©�7 �M� �X=` 	V3�3 ß

à�� é¿� �F ;R, (JK é¿ ä
� <�8 (±+ �� �

�� ³1�F I). DJ3 <�8 (±+ �� �� ³1� �X=`

B� 
·V¥ æ� �� ãX=` ò¿;V&� é¿( lii7 K

)[19-21]. (JK (��6 <�8 (±� 	V�� 
�+ XgI ú

.=` ÞãXÜ] �&�F ;<, (±( � � ô��� vK ý¿�

� �F ;� pH 7�6 wm+ ��Û� ¶(F ;� �(�< l�;

V¥).

3-2. Poly(AM-SAS-AA)� ����� 
��� ��� ��

<��, <�8+ wm pH Z}� pH 7+ XÜ�6 
^K poly

(AM-SAS-AA)] 35oC-75oC+ ±7tk�6 ��Û� «2� , ��

] Fig. 4� 3ÒÓ�). ±71 ³1��¢ ��Û� ³1�3 ³1��

÷& T=R, 50� (Ó� ßà Þã� (�� ô � ��). ±7� ��

Û� ±7 ³1¾6v  ̀ 2181.3 g/g, 2194.6 g/g, 2231.4 g/g, 2287.2 g/

2291.4 g/g(�). (� ±71 ³1Ö� �� <�8 8N+ free volume

( ³1[7]�F ;V ±71 ³1Ö� �� ��, <�8+ ���7

³1�� é¿� ¶(F ;� �=` l�;V ¥).

Poly(AM-SAS-AA) dZ © MnZn, Fe2O3, Nd-B-Fe ferrite+ Ö��

3 g �k` ¨��  �L¤i. <�8] 
^�¦). MnZn ferrite]

��©ª 
^K �L¤i. <�8+ SEM �ê :¥� Fig. 5� 3Ò

Ó�). SEM �êK ë8� �L¤i. <�8+ ØB�(R, 3 g+

MnZn ferritè  
^K �L¤i. <�8+ ��� Fig. 5(a)�, è��

Fig. 5(b)� 3ÒÓ�). )4 Ö�+ �L¤i. <�8�67 Fig. 5(a)

�6 3Ò� ��� WXYZ] u�� � ��). Fig. 5(b)-(f)0&�

MnZn ferrite Ö�( 3 g-15 g0& 3 g �k` Ö�� ¨��  dZK

�L¤i. <�8+ è�� 3Ò� �(). MnZn ferrite Ö�( ³1

��¢ <��, <�8� Öë ;V�� ferrite+ Ö�7 ³1�¦<,

)4 Ùµ+ ferrite�67 �� é¿� 3Ò�). MnZn, Fe2O3, Nd-B-

Fe ferrite+ Ö�� �L¤i. <�8+ ��Û� 35oC�6 «2� 

Fig. 6-8� 3ÒÓ�). Fig. 6�6 ²2�F ÞãXÜ� 7¨K ��©

Ú 80�� i�=` ��¶� MnZn ferrite+ Ö�( 3 g-9 g0& 3 g

�k` ³1 � ä, Ø2K �Û` ��Û( ´Á�� é¿� ¶()

12 g-15 g :(�6+ ��Û ´Á �( úõ&� �� ô � ��).

Fe2O3 ferrite+ ��Û� Fig. 7� 3ÒÓ�<, Ö�( 3 g�6 9 g0&

³1� ä� ��Û+ ´Á �( ÷& T=3, 9 g-15 g :(�6� �

�Û ´Á �( ��� ô � ��). Nd-B-Fe ferrite+ Ö�� ÿf©

ª dZK �L¤i. <�8+ ��Û� Fig. 8� 3ÒÓ�). Fig. 8

�6+ ��Û( ´Á�� é¿� MnZn ferrite1 �ÖI Fig. 6� �

É� ô � ��). �L¤i. <�8� ferrite Ö�( ³1��¢ �

�Û( �V�� �=` 3Ò�). ²2�F ÞãXÜ� 7¨K ��©

Ú 80�� i�=` 3 gÝ �Ö;V �� ä MnZn, Fe2O3, Nd-B-Fe

ferrite+ ��Û( ¾6v` 1,698 g/g, 1,740 g/g, 1,463 g/g(�). ¾�

K poly(AM-SAS-AA)¶) �Ø ±7�6 �L¤i. <�81 ��Û

Fig. 2. Schematic diagram of magnetic beam gate.

Fig. 3. Variation of absorption capacities for Poly(AM-SAS) according to
pH at 35 oC.

Fig. 4. Variation of absorption capacities for Poly(AM-SAS-AA) according
to temperature at pH 7.
���� �40� �5� 2002� 10�
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Fig. 5. SEM photographs of MnZn ferrite mixed Poly(AM-SAS-AA) polymer.

Fig. 6. Variation of absorption capacities for MnZn ferrite mixed Poly
(AM-SAS-AA) according to ferrite contents(water absorption temp.
35 oC).

Fig. 7. Variation of absorption capacities for Fe2O3 ferrite mixed Poly
(AM-SAS-AA) according to ferrite contents(water absorption temp.
35oC).



600 ���������������
(  õ&� (�� ��Û� «2�i kS Þ�K 0.1 g+ OF] <

!S" ä ��+ ferriteÖ�( ³1#�¢ Þ�K 0.1 g $� <��,

<�8+ §� ¾�K poly(AM-SAS-AA)¶) Xvm=` ´Á�i�

�� �� � � �� B�( mV&i ä
� �=` l�;V¥).

3-3. ����� 
��� �� �
� ����� ���  �


Poly(AM-SAS-AA)� ferrite] ��©ª dZK �L¤i. <�8]

press time 60�=` ìX(42 mmù39 mmù2 mm)� ,ãK � �8i

] :.�  �8©á). �8©» � S%�6+ wv 8>÷i] «2

�  ��] Fig. 9� 3ÒÓ�). Fig. 9�6 " � �&( ferrite+ Ö

�( ³1��¢ �8I 8>+ ÷i� ³1�� é¿� ¶¦). MnZn

ferrite1 �ÖI �L¤i. <�8+ é!� ferrite Ö�( 12 g�6 15 g

=` ³1� ä, 8>+ ÷i1 ̄ '( ³1Ö� ô � ��). g� Fe2O3,

Nd-B-Fe ferrite1 �ÖI �L¤i. <�8+ é!�� 8> )M(

*âK é¿� ¶(R, wv 8> ÷i1 �+K �� ô � ��). Nd-

B-Fe� ,nµ -$ f^�`6 .! û� �8>� 3Ò�)< ô!

/ �=3 �f� .! q�)� 0q1( ��2, .È
^ © :.I

�� �3Ö=` �K Nd-B-Fe+ �f1 �8>+ ´Á� ý¿� 9�

)< l�;V¥).

8ihó ®,� ôõ¶i kS dúI æ¬ �Í] :.�  MnZn,

Fe2O3, Nd-B-Fe ferrite Ùµ �` 3,000G+ Nd ýY8ê+ ©Ú� �

4 |�÷i] «2�¦). «2 ���6 vèm=` ��+ ferriteÖ

�( 9 gØ ä |�÷i] Fig. 10� 3ÒÓ�). Fig. 10�6¶� 8>

\=` :.;� ýY8ê� ÑX Ø2÷i+ 8>� ú.�4` <�

8Ó+ �8I ferrite*+ Ö�( ³1��¢ |�÷i� ³1�3 ³

1�� Ì�K �=` 3Ò�). (JK ��� õ÷øì=` dúI

�L¤i+ è��6 Ul;� è��>� +K 5þ� <�8 $� �

ÖI ferrite*( ��� ��3 Ö=`6 ��f� +S \7 �8;V

�8 8>¶) 8>( ´Á�  (9m=` l��¦8 |�÷i¶)

:ZK �=` l�;V¥).

4. � �

<��, <�8� ferrite1 �ÖI �L¤i. <�8] 
^� ,

��®,� �� � �� )É� �� �9� 7¨�¦).

<��, <�8 
^ ©, .È+ pH] 5-90& ÿf©ª dZK �

�+ poly(AM-SAS) (.�  pH� +K ��Û ÿf] «2�¦).

D �� pH 7, ; 
,� XÜ�6 
^� �¦� é! poly(AM-SAS)

+ ��Û( 1� <). �K pH+ wm Z}� pH 7�6 
^K

poly(AM-SAS-AA)] 35oC-75oC+ ±7tk�6 ��+ ��Û� «

2K �� ±7ÿf� ��Û� � ý¿� 9& =>). �L¤i dZ

] kS poly(AM-SAS-AA)� MnZn, Fe2O3, Nd-B-Fe ferrite+ Ö��

3 g-15 g0& 3 g �k` ¨��  
^�  D� �4 ��Û� «2�

¦). D �� �L¤i. <�8� �ÖI ferrite+ Ö�( ³1��¢

��Û( ´Á�� é¿� 3Ò�=R, MnZn, Fe2O3, Nd-B-Fe ferrite


�6 Fe2O3 ferrite1 ��Û( 1� ?@). �K �L¤i. <�8

] �8©ª 8>� «2S � �� ferrite Ùµ� �ÏA( Ö�( ³

1��¢ 8>( ³1�¦< MnZn ferrite1 �ÖI é!� 1� 8>

( <). �L¤i� +K ferrite� |�÷i� ferrite+ Ö�( ³1�

�¢ |�÷i� �&3, |�,�� ?& T@).

Fig. 8. Variation of absorption capacities for Nd-B-Fe ferrite mixed
Poly(AM-SAS-AA) according to ferrite contents(water absorp-
tion temp. 35oC).

Fig. 9. Magnetized capacities of three kinds of ferrite mixed Poly(AM-
SAS-AA) according to ferrite contents at maximum S pole.

Fig. 10. Contraction dimension for three kinds of ferrite mixed Poly
(AM-SAS-AA) according to ferrite type.
���� �40� �5� 2002� 10�
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